
POUT0 FOREST FARM 

Abstract 

P O U ~ G  F o ~ e s t  Farm is being developed as a large-scale forest 
farm project on the Pouto Pcninsula. The farm occupies 
3200 ha of marginal, exposed sand country of which 1640 hu 
are now planted in Pinus radiata. This paper reviews the ob- 
jectives behind the project and examines the development of 
the farm. The paper also outlines the forest management 
schedule through which an o p m  stand is maintained by a 
heavy pruning and thinning operation, thereby ensuring the 
additional yields of pasture and livestock production. Brief 
considevation is given to the experimental work being carried 
out. 

INTRODUCTION 

Pouto Fo~rest Farm occupies some 3200 ha of marginal land 
on the lower half of the Pouto Peninsula of the Kaipara Har- 
bour. This large-scale working model of one form of foresl 
farming has been in operation sincz May 1970; solme 1640 ha 
are planted in Pinus radiata and the farm is presently (1 
June 1976) carrying 3000 head of beef stock of all ages. The 
company's wo~rk force consists of a resident forest farm man- 
ager, five resident workers, seven local workers and one resi- 
dent scientist. 

DESCRIPTION 

The general surface form of the farm is one of rolling hills 
of conso~lidated sand, broken only by large, stelcp-sided gullies 
which dissect the eastern boundary (Farnsworth et al., 1976). 
Towards the southem end of the farm the strong, prevailing, 
southwesterly winds have caused an area of wandering dunes. 

The Peninsula receives some 1400 mm of rain which falls 
on an average of 170 to 180 days a year. There is a distinct 
winb- maximum of rainfall and the summers are often 
marked by long droughts. The mean winter temperature is 
7°C and the mean summer temperature 18.5". The mean - 
spring and autumn temperatures are 13 and 15" C, respectively 

*Scientist and Manager, respectively, Pouto Forest Farm Limited, Te 
Kopuru. 
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(Burrildgc, 1964). On the Peninsula most of thre winds come 
from the south-west and west and only a quarter of all the 
days are calm. 

The soils of the farm are all of the Pinaki suite which have 
been derived from sand deposits of varying age and consolida- 
tion. The soil types in o'rder of importance are the) Pinaki 
sands, Kedhill sands and Tangitiki sands. In 1964 a soil con- 
servation study classified the areas of Pinaki sand and Tangi- 
tiki sands as being Class VII and the areas of Redhill sands 
as being Class IV (Burridge, 1964). 

OBJECTIVES 

The geneml philosophy behind the project is to make mar- 
ginal land more economic, to improve the physical environ- 
ment, and to foster the concept oif multiple land use in its 
widest sense. The stated prime objectnve of the company is 
one of environmental betterment, not only of the physical but 
also of the social environment (Farnsworth el al., 1976). 

DEVELOPMENT PROGRAMME 

Thc development programme commenced m June 1970 with 
the planting of 400 000 110 see~dlings or Pinus vadiata at 4 m 
x 2 m spacing; and in June 1971 a further 1 million 110 seed- 
lings were planted at the same spacing. A summary of the 
subsequent planting and land acquisition is given in Table 1. 

TABLE 1: DEVELOPMENT OF POUT0 FOREST FARM 

Year  Land Purchased Land Planted 
(ha )  (ha)  

1970 
1971 
1972 
1973 
1974 
1975 
1976 
Total 

"High tree failure rates due to two prolonged sunlmcr droughts were 
recorded. 

U p  to 1974 a number oI various planting espacements were 
used experimentally, but the majority were at 4 m x 2 m spac- 
ing. In 1974 those areas in which the pasture could be eco- 
nomically fatrage-harvested were planted at 5.5 m x 3.5 m spac- 
ing. This was chan~ed  in 1975 to 5 m x 2 m saacinz 
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Initial plantings (1970, 1971) were in partly developed coun- 
try covered in low scrub, rushes and low-fertility grasses. In 
these areas it was decided to develop the pasture and estab- 
lish the trees at  the same tim~e. Following planting, coarse 
grass growth and vo~luntcer growth of manuka and rushes 
were reg~~larly rotary slashed. This policy of 'otary slashing, 
combined with fertilising and limiicd ovt'rsowing of pastum 
species, has resulted in an incrcas- in the palatable high- 
quality grasses and legumes, especially in the 1970 plantings. 
The raplid legume growth was of great assistance in the early 
introlduction c~f stock. A factor which grcatly aided the de- 
veloprne~nt of these initial plantings is that molrc than 60% 
of the total area of the farm can be traverse'd by tractolr. 

Although the initial plantings were made in partly developed 
country, i t  is the present intention that all potential 
folrast farm land befor12 planting will be iinproved by clean- 
ing, fertilising and sowing to establish a grass sward. 

Tree planting is carried out principally by machine but iii 
places by hand. Planting in a roltary-hoed dish or pit is used 
in those areas dojminated by Kikuyu grass (Penniselr4~n cZun- 
destinunz) and/or exposed to the salt burning westerly wind 
(Farnsworth and Male, 1975). The pits reduce tree root con- 
petition with the pesture, conserve soil moisture and supply 
the young tvees with sh~etltcr. The ccmtrol cf grass colmpetition 
during the tree establishment phase is critical. Roltary slashing 
the pasture between the establishing trecs has been used ex- 
tensively, and in some areas releasing has becn carried out, 
by chemical application olr by l~and.  

Hay crops were cut between the rows of developing trees in 
the summer of 1972-3; and in 1974 pasture foragoharvesting 
was introld'uced between the reccntly planted trees. November 
1974 saw the harvesting of 1000 tonnes of silage between the 
rows oB trees plrrnted in June of that year: in November 1975, 
1500 tonnes were harvested. 

TREE MANAGEMENT 

The tree crop is manageld with lhe objectivc of obtaining a 
timber crop of maximum volume and quality, consistent wlth 
the geatest  developn~ent 01 the multiple land use concept. 
The prescription u s ~ ~ ~ d  is a "direct regime" (Fenton and Sut- 
ton, 1968), and Table 2 outlines the tending schedule. 

This regime will givc a project larget crop of sawlogs with 
out prolduction thinning. By adopting such a regimle it is pols- 
sible to maintain the open type of stand necessary fo~r con- 
tinue'd pasture production, because nearly full light penetra- 
tion will be maintained well into the rotation. 
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TABLE 2 :  TENDING SCHEDULE 
(After Fenton and Sutton, 1968) 

Mean Tree  Height -4pprox. Tree  .Age Operation 
(m)  ( y r )  

Plant 1000-1250 stemslha. 
5 4-5 Prune the best 500-625 stemslha 

to 2.5 m. Thin all the others. 
8 5-6 Prune the best 300-350 stems/ha 

to 4.3 m. Thin all the others. 
11 7-8 Prune the best 200-260 s t e m s l l ~  

to 6 m .  Thin all the others. 
14 9-10 Prune all stems to 8.5 m. 
17 11-12 Prune all stems to 11 m. -- - 

PASTURE MANAGEMENT AND GRAZING 

During the initial 18 months to 2 years of the young trees' 
establishment, grazing is not allowed. The Pouto grazing 
operation is based on beef; we lack the facilities and fencing 
to run sheep succeasfully, although we recognise their place 
in the forest farm grazing regime. 

In grazing the forest areas, experience has shown that 
Angus, Hereford and dairy beef weaners can be successfully 
grazed amongst 18-month-old trees with little damage. The 
best results have b~een achieved with cattle which have been 
tree-trained to avoid browsing the forest species - i.e., weaner 
cattle would first be introduced to 3-year-old and older stands 
to get them accustomed to grazing through the trees. For 
successful grazing the trees need to be at least 1.5 m to 2 m 
high and careful stock management with good judgement is 
needed. When the forcst stands are 3 years old they can be 
successfully grazed with other cattle. By year 4 the forest 
stand can be included m the normal rotational grazing cycle. 

There is much to be learnt about the grazing behaviour of 
animals of different ages and breeds in a forest farm environ- 
ment; what has been found suitable in one area may not neces- 
sarily suit anolther To avoid unacceptable tree damage during 
the initial tree establishment years, careful "on the spot" live- 
stock management is needed. 

During the periold when grazing cannot be undertaken, the 
pastures are maintained by regular rotary slashing and/or 
forage harvesting. This prevents costly deterioration in qual- 
ity. 

In solme areas where roltary slashing cannot be undertaken, 
bracken has flourished, but can eventually be brought under 
control by grazing pressure. Pouto lacks many of the noxious 
weeds (e.g., gorse, blackberry, ragwort) that plague other 
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areas, and this has greatly aided the development of the pas- 
tures, both in the forested areas and in open areas. 

Grazing will continue until clearfelling although it is ex 
p t e d  that grazing intensities will peak some time in the 
first 10 years of thie rotation when shading by the tree over- 
storey will cause a fall in pasture production. 

Where plantings have been on roulgh, partly developed coun- 
try, pasture dry matter production has been raised since plant- 
ing with rotary slashing, topdrelssing and trace element coer- 
rection. From the beginning of the third year after planting, 
stock carrying capacity has increased 4 to 5 times with main- 
tenance topdressing and rapidly improving clover, lotus and 
serradella (Ornithops sativtrs) growth (Cumberland, 1976). 

All op~en pasture laaid which has not as ye: baen considered 
f o r  planting is undergoing active development. Areas of tree 
lupin (Lupinus arboreus) <are being suppressled by an alerial 
application .elf a mixture of 2,4,5-T and 2,4-D, and many of the 
poorer quality pastures are being upgraded by the unders~owing 
and oversouring of high quality grasses and clovers. Many of 
the well-developad pastures are dominated by Kikuyu grass 
and special management tehniques have been employed to 
farm them. 

From 1972 to 1974 a heavy topdressing programme was 
institumd for all areas (including the tree planted areas). 
In 1973 all were treated for trace element deficiences, 
especially boron, cobalt, copper, iron, molybdenum, sulphur, 
and zinc. This was temporarily suspended in 1974 to reduce 
costs. 

Each year solme 12 000 bales o~f hay axe cut in addition to 
the silage cut between the rows of-establishing trees. 

HORTICULTURE 

Early in the development of the project it was recognised 
that the micmclimate changes resulting from the vigorous tree 
growth might creak an environment suitable for the growth 
of exotic fruit and subtmpical horticultural crops. 

This thirstier development at Pouto is nolw in the experi- 
mental stages. In Octolber 1974 a large tamarillo (Cypomandra 
betucea) and f&jola (Myrtaceae sel2owianu.s) nursery was estab- 
lished with the help of lolcal Ministry of Agriculture and 
Fisheries horticultural advisory officers. The first tamarillo 
smdlings have bean plante'd out between the pines in the 
1970 stand. The stwking in that area is between 1000 and 
1250 stems/ha; the trees have an average height of 6 m and 
have all been pruned to 2 m. 

The experimental tamarillo plantings have been made in 
the following ways: 
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(1)  Interrow - where the pines have been thinned down to 
500 stems/ha. 

(2) Two raws of tamarillo at 4 m x 1.5 m spacing in an area 
where either one, two or threle rolws of pines have been 
line-felled. Three rows of thinnerd pines are left between 
each of the line-felled areas. 

Pojsts have been recovered from the line-felling operation. 
By spraying selected insiecticides, with low residual toxicity to 
sheep, it may be possible to graze amongst the tamarillols 
once they have attained enough stature. The expected life- 
span of the tarnadlo crop is b~eitween 6 and 8 years. By this 
time it is expected that sha~ding by the pine overstorey will be 
affecting tamarillo production. 

RESEARCH 

As with any developing concept, research occupies an im- 
portant place. In December 1973 a resew-ch division was set 
up by the company, and emphasis to date has been placed on 
environmental research, especially the influence of a forest 
farm plantation oln local microclimates (Farnswofrth, 1973, 
1975; Farnsworth and Male, 1976). Trials have also been de- 
signed to test the relationship between animal liveweights, 
taee densities, grass growth and micraclimate. Other topics 
currently under co~nsideratio~n include establishment and 
growth trials (for both trees and pasturels) ; trees releasing 
trials; and use of infra-red photography for pasture growth 
studies (concentrating on Kikuyu grass). 

Throughout the development oE the Pouto project it has 
been rmlgnisecl that forestry and farming can be wmple~ 
mentary, and this is reflected in the management structure af 
the farm. The farm is run by a fomst farm manager who aver- 
sees both the fanning and foestry aspects. 

Dr K. B. Cumberland, in his opening address ta the 1976 
Farm Forestry Conference, outlined the many advantages and 
knlefits which coullrli be derived from multi-tiered farming. 
He noted that theae are vast areas of marginal farm land in 
New Zealand that could be made more proiductive and proifit- 
able, as well as scenically and snvirolnmentally more attrac- 
tive, by at least a simple two-tier fo1x-m of forest farming. 

At Pouto we are demo'nstrating the complementary nature 
of multi-tilered farming and w.yie believe that the concept 
provides an answer tc the problem ot achieving more effective 
use of marginal farm hnd. 
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